INTRODUCTION
============

*Cryptococcus neoformans* is an encapsulated yeast that can be found in decaying wood, hay, dust, and feces of birds, especially pigeons.[@b1-agmr-20-0012]) Cryptococcosis is considered an opportunistic infection in immunocompromised people, such as patients with malignancy, human immunodeficiency virus (HIV) infection, and those on long-term treatment with glucocorticoids and immunosuppressive agents after organ transplantation.[@b2-agmr-20-0012]) The infections mainly involve the lungs and central nervous system, with skin invasion considered a sign of dissemination.[@b3-agmr-20-0012]) Primary cutaneous cryptococcosis (PCC) without systemic involvement is recognized as a distinctive clinical disease and is rarely reported in immunocompetent patients.[@b4-agmr-20-0012]) Herein, we report a case of PCC misdiagnosed as cellulitis in an older immunocompetent patient.

CASE REPORT
===========

A 78-year-old woman living in rural South Korea and with no history of other diseases except for hypertension presented with a painful erythematous plaque with oozing ulcers on the left forearm that had lasted for 7 weeks ([Fig. 1](#f1-agmr-20-0012){ref-type="fig"}). She did not complain of any systemic symptoms such as fever and myalgia. Before the lesions developed, she was injured by a sickle while cutting grass. She was treated for 3 weeks with cefoperazone/sulbactam under the suspicion of cellulitis; however, the lesions became wider and worsened. We performed bacterial and fungal cultures, as well as an incisional biopsy. The biopsy specimen was stained with the following: Gomori methenamine silver stain (GMS), periodic acid-Schiff stain (PAS), and acid-fast stain. Histopathologically, granulomatous inflammation with aggregated histiocytes and multinucleated giant cells were observed in the dermis, along with multiple intracytoplasmic yeasts ([Fig. 2A](#f2-agmr-20-0012){ref-type="fig"}, [2B](#f2-agmr-20-0012){ref-type="fig"}). Furthermore, the yeasts were also identified on staining with GMS and PAS ([Fig. 2C](#f2-agmr-20-0012){ref-type="fig"}, [2D](#f2-agmr-20-0012){ref-type="fig"}). No specific findings were observed on other investigations such as complete blood cell count; serum chemistry analysis; and tests for HIV infection, beta-D-glucan, and *C. neoformans* antigen in the blood. C-reactive protein level was elevated at 3.95 mg/dL. No abnormalities were observed on radiography of the chest, computed tomography (CT) of the thorax and brain, and cerebrospinal fluid (CSF) examinations for evaluation of systemic cryptococcosis. The patient was treated with intravenous fluconazole at doses of 400 mg/day for 4 days and 200 mg/day for 10 days. Two weeks later, several cream-colored smooth colonies were observed in cultures, which were identified as *Cryptococcus neoformans* var. *grubii* by sequence analysis of the internal transcribed spacer gene. Thus, the anti-fungal agent was changed to oral fluconazole 200 mg/day. One week later, however, her symptoms became aggravated, and the dose was increased to 400 mg/day, that maintained for 3 months. After 3 months of follow-up, the lesions improved with post-inflammatory hyperpigmentation ([Fig. 3](#f3-agmr-20-0012){ref-type="fig"}) and without evidence of recurrence.

The informed consent was obtained for the use of patient information and photographs.

DISCUSSION
==========

PCC is a rare condition that is distinct from secondary cutaneous infections developing after infection of other organs.[@b5-agmr-20-0012]) The diagnostic criteria of PCC are confined to the skin and the condition can be diagnosed without clinical evidence of systemic involvement during follow-up for at least 4 weeks after confirmation of *C. neoformans* infection through skin biopsy or culture.[@b1-agmr-20-0012]) Neuville et al.[@b2-agmr-20-0012]) also reported diagnostic characteristics of PCC, which included rural residency, susceptible environment for trauma, localized lesions, no systemic symptoms, and no antigen detection. Our patient was also living in a rural area, had a history of trauma, and had no systemic symptoms.

The most common skin lesions of PCC are whitlow, cellulitis, and nodules or ulcerations on unclothed areas.[@b2-agmr-20-0012]) The lesions in our patient developed as cellulitis and did not improve with empirical antibiotic treatments. Cutaneous lesions not successfully treated by antibiotics require additional tests to determine whether it is a fungal or mycobacterial infection. In addition, if cryptococcocus is identified by biopsy or culture, other investigations such as chest radiography, thorax CT, serologic tests for HIV, tests of CSF, and blood and urine cultures should be performed to rule out systemic infection, as skin lesions are markers of systemic cryptococcosis.[@b4-agmr-20-0012])

PCC is usually treated with fluconazole (200--400 mg/day), itraconazole (200--400 mg/day), and amphotericin B (0.5--1 mg/kg/day), with the dosage and treatment duration depending on the patient\'s immune status and extent of involvement.[@b3-agmr-20-0012]) In the present case, we started treatment with 400 mg of fluconazole and then reduced the dosage to 200 mg. We assumed that 200 mg of oral fluconazole would be an adequate therapeutic dose because the bioavailability of oral fluconazole is over 90% and kidney functions are decreased in older adults.[@b6-agmr-20-0012]) However, the reduced dose was insufficient considering that aggravated symptoms were alleviated by increasing the dosage of fluconazole. We believe that the insufficient dose of fluconazole was due to the necrotic lesions, poor blood supply, insufficient drug exposure at the infection site, and age-related reduction in patient immunity.[@b7-agmr-20-0012],[@b8-agmr-20-0012])

Older adults are vulnerable to infections because of reduced T cell and cytokine activities.[@b8-agmr-20-0012]) In addition, as the skin microbiome changes with age, the role of the microbiome in inhibiting the growth of fungus may decrease.[@b9-agmr-20-0012],[@b10-agmr-20-0012]) The aged population (older than 65 years) in Korea is expected to increase, with corresponding increases in age-related diseases such as infections.[@b9-agmr-20-0012]) Therefore, accurate diagnosis and treatment are important and clinicians should be aware that even older adults without underlying diseases are vulnerable to various infectious pathogens.

In this case, because PCC appeared as bacterial cellulitis, it was difficult to clinically suspect this infection. If the lesions do not respond to antibiotics, it is important to perform additional tests to rule out other pathogens, such as fungi. In conclusion, we reported a case of PCC misdiagnosed as cellulitis in an older immunocompetent patient.
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![Erythematous plaque with ulcers and oozing on left forearm.](agmr-20-0012f1){#f1-agmr-20-0012}

![Histopathologic findings. (A) There was granulomatous inflammation with aggregated histiocytes and multinucleated giant cells in the dermis (H&E, ×100). (B) Multiple intracytoplasmic yeasts (red arrows) were observed (H&E, ×400). (C, D) The yeasts (red arrows) were also identified with Gomori methenamine silver stain (GMS, ×400) and periodic acid-Schiff stain (PAS, ×400).](agmr-20-0012f2){#f2-agmr-20-0012}

![After 3 months of follow-up. The lesions improved with post-inflammatory hyperpigmentation and scar.](agmr-20-0012f3){#f3-agmr-20-0012}
